Upregulation of miR-195 increases the sensitivity of breast cancer cells to Adriamycin treatment through inhibition of Raf-1.
Chemotherapy is an important option for the treatment of advanced breast cancer, but multidrug resistance is one of the major obstacles in the clinical control of breast cancer. The present study investigated the effects of the miR‑195-led gene pathway in the sensitization of breast cancer cells to treatment with the chemotherapeutic drug Adriamycin. Breast cancer cell lines and tissue specimens (obtained from chemotherapy-sensitive or resistant patients) as well as a normal breast cell line were used to assess expression of miR-195, Raf-1, Bcl-2 and P-glycoprotein mRNA and/or mRNA. miR-195 mimics, inhibitor and Raf-1 siRNA were used to transfect breast cancer MCF-7 and MCF-7/ADR cells (an Adriamycin-resistant MCF-7 subline) for cell viability, apoptosis and gene expression analysis. The data showed that miR-195 expression was low in breast cancer cells and multidrug-resistant breast cancer tissues, which was associated with reduced Raf-1 expression in vitro and ex vivo. Induction of miR-195 expression promoted tumor cell apoptosis and inhibited breast cancer cell viability, but induced the sensitivity of breast cancer cells to Adriamycin treatment and was associated with inhibition of Raf-1 expression in breast cancer cells. Moreover, knockdown of Raf-1 expression had similar effects of miR-195 mimics on breast cancer cells, both of which were able to suppress Bcl-2 and P-glycoprotein expression in breast cancer cells. The data from the current study demonstrated that expression of miR-195 was inversely associated with Raf-1 expression in breast cancer cell lines and tissue specimens, and that Raf-1 is the target gene of miR-195. Thus, expression of miR-195 or knockdown of Raf-1 can similarly reduce tumor cell survival but increase apoptosis through downregulation of Raf-1 and Bcl-2 and P-glycoprotein expression. In conclusion, this gene pathway mediated the sensitivity of breast cancer cells to Adriamycin treatment.